POSITIONING AND MEASURING STATION FOR 
PHOTOELECTRIC ELEMENTS 



FIELD OF THE INVENTION 

The invention relates to a measurement station adapted for use in photoelectric 
communication industry and particularly for a positioning and measuring station to 
provide accurate positioning for photoelectric elements. 



BACKGROUND OF THE INVENTION 

10 With advance of photoelectric industry communication products have made 
significant progress. For instance, fast paced developments have appeared in the fields 
of wireless communication, wired communication or optical fiber communication. They 
have become hot prospects of future growing business and have great potentials. With 
fierce competition in the market place, consumer's demands on the communication 

15 systems are diversified. The elements used in the communication systems have a great 
impact on whether the operation of communication systems succeeds. The technology 
developments of the elements require matching measuring equipment and techniques to 
certify whether the elements and systems function properly. Thereby problems may be 
identified and improvements can be made. 

20 Among the photoelectric elements, the radio frequency microwave element, radio 
frequency integrated circuit, and system on the chip (SOC) have the greatest potential 
and applicability. As the application range expands and demand grows, high frequency 
measurement technique and system facilities also become crucial. In the research and 
development of the measuring techniques, design and fabrication of the measuring 

25 station is a key that directly affects the result as well as the accuracy of the measured 
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data. 

Many techniques for fabricating the measuring station are already known in the art. 
For instance U.S. patent Nos. 6,492,822, 6,486,687 and 6,288,557 have disclosed these 
techniques. They provide techniques and system equipment that may be operated to 
5 achieve a certain result. However, they generally focus on the characteristics related to 
the fine-tuned probe and the equipment movement during measurement, or the 
improvement of space arrangement of the measuring equipment, or the gap between the 
base of the measuring equipment and the holding platen of the elements to avoid electric 
leakage. The holding platen is specially designed to prevent electromagnetic 
10 interference (EMI). In other words, the cited references mainly aim at providing 
techniques to improve signal transmission function between the probe and the 
measuring object. 

The techniques provided by the aforementioned cited references are merely adaptable 
for a portion of photoelectric elements because they cannot achieve accurate optical 

15 coupling and measure every type of products. Moreover, the holding platen cannot 
precisely align every type of photoelectric elements being measured. Thus, accurate 
optical coupling is difficult to accomplish. Furthermore, since the environmental 
temperature cannot be adjusted dynamically to maintain the stability or the temperature 
cannot be adjusted to a desired condition, the aforementioned references, performance 

20 and design still have room for improvement. Particularly, the shortcoming of inaccurate 
optical coupling often causes erroneous measurements and makes the resulting data 
meaningless. 

SUMMARY OF THE INVENTION 

25 In view of the aforesaid disadvantages, the primary object of the invention is to 
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provide a positioning and measuring station for photoelectric elements that is adaptable 
for a wide variety of products to perform accurate positioning. 

The positioning and measuring station according to the invention mainly includes a 
base, a platen, a five-axis driving module and a retaining member. The platen is located 
5 on the top side of the base for holding an object to be measured. The five-axis driving 
module is located between the base and the platen for axially driving the platen with 
respect to X, Y and Z axes, or rotatable on a plane, or tiltable against a plane relative to 
the base. The retaining member is located on the platen to form an elevation (distance 
with the flat surface of the platen. Moreover, the extending distance of the retaining 
10 member from the platen is dynamically adjustable; thus, every type of photoelectric 
elements with different sizes and heights may be accurately aligned and positioned on 
the platen to provide a precise coupling and measuring environment so the resulting data 
are thereby accurate. 

The positioning and measuring station according to the invention may be adopted for 
15 use on a wide variety of photoelectric elements such as high frequency microwave 
element, optical communication element, semiconductor optical amplifier (SOA), 
distributed feedback laser (DFB laser), Fabry Perot laser (FP laser), optical modulator, 
and the like. Hence it not only offers a wide range of applications, but also provides an 
accurate element coupling mechanism and generates more accurate measurement data 
20 that are valuable to the industry. Furthermore, it has a simple structure and can be 
fabricated at a lower cost. All of the aforesaid can contribute to product research and 
development, which will move the industry to advanced levels and have products even 
more competitive. 

The foregoing additional objects, features and advantages of the invention will be 
25 further explained with references to the accompanied drawings in the following detailed 
description. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded view of the positioning and measuring station for photoelectric 
elements according to the invention. 

5 FIG. 2 is a perspective view of the positioning and measuring station for photoelectric 
elements according to the invention. 

FIG. 3 is a schematic view of the positioning and measuring station of the invention in 
a plane rotation condition. 

FIG. 4 is a schematic view of the positioning and measuring station of the invention in 
10 a plane inclination adjustment condition. 

FIG. 5 is a schematic view of another embodiment of the positioning and measuring 
station according to the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

1 5 The positioning and measuring station according to the invention may be adopted for 
use on a wide variety of photoelectric elements such as high frequency microwave 
element, optical communication element, semiconductor optical amplifier (SOA), 
distributed feedback laser (DFB laser), Fabry Perot laser (FP laser), Vertical-cavity 
surface-emitting laser, optical modulator, photo-detector, and the like. 

20 Referring to FIGS. 1 and 2, the positioning and measuring station according to the 
invention mainly includes a base 10, a platen 20, a five-axis driving module and a 
retaining member 30. The base 10 is made of an electric insulation material. The platen 
20 has a surface plated with a sputtered conductive metal layer and is located on the top 
side of the base 10. It also has a flat surface 26 for holding a measuring object 40 such 
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as the photoelectric elements mentioned above. The flat surface 26 has a plurality of 
suction apertures 21 communicating with a suction module 60 located on one side of the 
platen so that when the suction module 60 operates, it can draw air through the suction 
apertures 21 and enable the measuring object 40 to be attracted in contact tightly on the 
5 platen 20. The platen 20 further has a cavity 23 and a trough 24 to hold a temperature 
sensor 100 and a temperature regulator 200. Since the measuring object 40 is a precise 
photoelectric element, its performance is closely related to the temperature. Hence the 
temperature sensor 100 constantly monitors the operation temperature and emits signals 
to the temperature regulator 200 to control the temperature of the measuring 
10 environment. The temperature may also be controlled to be within a predetermined 
stable range to prevent erroneous measurements caused by frequent temperature 
fluctuations, or damages to the measuring object 40 caused by too high of temperature. 
The platen 20 has an electric connecting section 22 on one side to link an external 
electric power to the measuring object 40. 

15 The five-axis driving module is located between the base 10 and the platen 20. It 
includes an axial driving module 70, a plane rotation driving module 80 and an 
inclination adjustment module 90. The axial driving module 70 aims at generating 
motion of the platen 20 relative to the base 10 in X, Y and Z axes. Referring to FIG. 3, 
the plane rotation driving module 80 may drive the platen 20 to turn horizontally 

20 relative to the base 10. The inclination adjustment module 90 is used to control the 
inclination angle of the platen 20 relative to the base 20 as shown in FIG. 4. The five- 
axis driving module aims at providing dynamic adjustment of the platen 20 according to 
the measuring object 40 so that the measuring object 40 may be coupled on an optical 
fiber 50 at an optimal position and angle depending on the types and characteristics of 

25 the measuring object 40. In other words, through an auxiliary operation of the five-axis 
driving module, the platen 20 may be freely adjusted to a desired angle to reach the 
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optimal measuring position thereby obtaining data that are more accurate to meet 
requirements. It is to be noted that the suction apertures 21 are preferably located in the 
center of the flat surface 26 of the platen 20 and uniformly dispersed outwards so that an 
even suction force may be obtained to draw the measuring object 40 securely in contact 
5 with the platen 20. This also helps to prevent the measuring object 40 from skewing on 
the platen 20 during adjustment operation of the platen 20. 

The retaining member 30 is located on one side of the platen 20 to couple with an 
elevation controller 31. The top edge of the retaining member 30 is slightly higher than 
the flat surface 26 of the platen 20. The elevation controller 31 can dynamically adjust 

10 the elevation of the retaining member 30 relative to the flat surface 26. The retaining 
member 30 aims at providing an alignment wall for the measuring object 40 to lean on 
so that the measuring object 40 may be positioned on the flat surface 26 at a desired 
location. In addition, the retaining member 30 enables the suction apertures 21 to be 
formed more compact, this aids the measuring object 40 to be held more securely on the 

15 platen 20 and leaned on the retaining member 30 without skewing when the platen 20 is 
moving so that a more accurate measuring environment is created. 

Referring to FIG. 5, the retaining member 30, aside from locating at one side of the 
platen 20, may be held in an elongated trough 25 formed on the platen 20 so that both 
sides of the retaining member 30 may hold measuring objects 40. The holding position 
20 may be adjusted according to the requirements to provide versatile measurement 
selections. 

Based on the research data and practical measuring experiences, present products on 
the market, or the conventional techniques, provide only axial movement or plane 
rotation adjustment. Since the adjustment mechanisms do not exist on the same 
25 equipment, the measurement position of the measuring object 40 cannot be adjusted 
dynamically in three dimensions in the equipment. As a result, optical coupling 



efficiency is lowered and effective data cannot be obtained. Through the positioning and 
measuring station of the invention, the holding position of the measuring object 40 can 
be adjusted dynamically in three dimensions, and the measuring object 40 and the 
optical fiber 50 may be coupled as desired to enhance the optical coupling efficiency. 
5 Moreover, the retaining member 30 enables the measuring object 40 to be precisely 
positioned on the platen 20, and the holding position of the measuring object 40 may 
have a standard specification. All of the aforementioned can greatly increase the 
accuracy of the measured data and practicality of this invention. 

While the preferred embodiments of the invention have been set forth for the purpose 
10 of disclosure, modifications of the disclosed embodiments of the invention as well as 
other embodiments thereof may occur to those skilled in the art. Accordingly, the 
appended claims are intended to cover all embodiments which do not depart from the 
spirit and scope of the invention. 
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